A comparison between the binding and electrophysiological effects of dihydropyridines on cardiac membranes.
To investigate the mechanism of action of dihydropyridines on calcium channels, both receptor binding and the electrophysiological effects of optically pure enantiomers of Bay k 8644, Sandoz 202-791, nimodipine, and PN200-110 were studied in a guinea pig ventricular preparation. The radioligand binding studies are consistent with other reports that the inhibitory and excitatory dihydropyridines share a single binding site. The patch clamp method was used for recording whole cell calcium currents. (-)-Bay k 8644 and (+)-202-791 produced voltage-dependent increases in the calcium currents. The magnitude of the effect was dependent on the holding potential. At holding potentials between -40 and -90 mV these activators increased calcium currents in a concentration-dependent manner with EC50 values of 25 nM and 80 nM, respectively. The inhibitors (+)-Bay k 8644, (-)-202-791, (+)- and (-)-nimodipine, and (+)-PN200-110 blocked the calcium currents with potencies that depended upon holding potential. The IC50 values for these enantiomers measured at a holding potential of -80 mV were, respectively, 8000, 200, 2000, 450, and 400 nM, and IC50 values measured at a holding potential of -30 mV were 26, 1.0, 52, 4.0, and 4.5 nM. The dissociation constants calculated for some dihydropyridines are similar to the Kd values determined by radioligand binding. However, for other dihydropyridines, large discrepancies between the concentrations giving rise to half-maximal electrophysiological effects and the Kd values from binding studies could not be reconciled by voltage-dependent binding alone. We suggest that each dihydropyridine also produces unique effects on the voltage-dependent gating of calcium channels.